
ylin the cells immediately about the blood vessels are more

deeply stained than those lying at points remote. This gives
to the tumor almost the appearance of angioma. This condi-
tion is to be accounted for in a large measure by the high
intraocular tension, which has the effect of squeezing out the
life of the cells remote from the blood vessels, and consequently
these cells appear in the sections necrotic, while those surround-
ing the vessel retain their vitality and stain deeply. Recent
work has shown that the tumor does not originate, as was once
thought, from the external or from the internal granular
layers. It will be remembered that the cells in a glioma mor-
phologically resemble those in the granular layers of the retina,
and this seemed a strong reason for supposing that here the
tumororiginated. Improved methods of staining, however, have
shown that the tumor cells are not only like those in the gran-
ular layers, but that they are of different sizes and shapes,
some being oval and some having processes and resembling a

rosette. The theory as to the origin of these tumors is new.

It is not an uncommon thing to find in a normal retina cells
which are out of place, that is to say, cells in one layer which
morphologically belong to another layer, as, for instance,
ganglion cells in the internal granular layer, and vice versa.
These cells have been called by Cajal, Wintersteiner, Greef
and others, misplaced cells, and these observers have noted
that gliomata are made up largely of these misplaced cells.
The conclusion is then that a glioma orignates from a cell
which is misplaced in fetal life, and which misplacement may
occur in any one of the retinal layers.
Dr. Thompson—In closing I would like to say that those

cases which have returned have done so inside of seven months.
I have never had a patient over 6 years of age with glioma. I
can recall tumor after tumor of a sarcomatous type, but they
have been after 7 years of age, so I conclude that age assists
in the diagnosis. One gentleman asked whether I took out all
the tissues of the orbit in my operations? No, I do not think
of any such thing if the tumor is confined to the eyeball. I
enucleate, cutting the nerve as far back as possible, if the
growth has burst through the globe then I remove all the
orbital contents. If I cou.d have taken the time to have read
all of my paper you would have seen why I operated differently
in different cases.
I can not conceive of a person confusing glioma with detach-

ment of the retina if the patient is seen in private practice.
Such a mistake might be made in the hospital, where in see-

ing a large number of cases you make a snap shot.
As regards pseudo-glioma, as one gentleman has said, it is

either glioma or it is not glioma. It is glioma I was talking
about. If any gentleman here should mistake these two con-

ditions I should be inclined to pay no attention to him at all.
I think we should advise early enucleation, and tell them

they will die just as sure as can be if they do not have the
operation performed. Then I presume those that die are
glioma, and those that do not are pseudo-glioma.

A CASE OF "MATHEMATICALLY-PERFECT
EYES."

Presented to the Section on Ophthalmology, at the Forty-ninth
Annual Meeting of the American Medical Association,

held at Denver, Colo., June 7-10,1898.
BY GEORGE M. GOULD.

PHILADELPHIA, PA.

On Oct. 12, 1897, I was consulted by a gentleman
50 years of age, whose chief complaint was of subcon-
junctival hemorrhages, which had occurred on an
average every two weeks during the past year. I found
that he had consulted a great many oculists during
this time who had either given general treatment for
gout (of which there was some slight evidence) or
had sent him to the general practitioner, or had only

prescribed reading-glasses, etc. The hemorrhages
seemed to come on spontaneously and were bothersome
chiefly because they gave the man such a frightful ap-
pearance, and caused mental worry, rather than any
decided pain or trouble of vision. One eye was gener-
ally affected at a time, and as the hemorrhage only
stopped when the subconjunctival space was thor-
oughly filled with blood, the appearance of the eye
and patient is easily imagined. I frankly asked the
gentleman what he supposed I could do for him
when the large number of the best men of the city
had failed. His own faith was plainly little, but I
was compelled to try. General disease of any pro-
nounced type was excluded by thorough examination;
the family history and personal history were beyond
reproach, and one of ourmost careful "internists" had
treated him on general principles for this one ocular
symptom without influencing it in the least. The
muscular co-ordinations of the eyes were as perfect
as they could be, and by all nonmydriatic tests both
eyes were absolutely emmetropic; the visual acuity
was 20/20 +. Indeed the man had soon told me that
he was an optical curiosity, other oculists having mar-
velled at the emmetropism of his eyes, and one espe-
cially—a man of large practice and scientific ability,
had repeatedly said that his was the only pair of
"mathematically perfect eyes" he had ever seen. It
was certainly a gloomy outlook for the man with a fad
—the "oculist hobby rider."
Relying however upon the results of many experi-

ences, I proceeded to work upon the basis of what
have become axioms with me, viz. : No mydriasis, no
diagnosis of refraction, and, all presbyopia is only
relative. Under a mydriatic I found the visual acuity
as perfect as it had been without it. Then I com-
forted myself with another maxim: Perfect visual
acuity is no proof of the non-existence of an error of
refraction, and I was soon able to demonstrate an error
as follows:

R.
—

Cyl. 0.25 D. ax. 90°
L.
—

Cly. 0.25 D. ax. 180°.
Now I did not say to myself that this tiny error of

refraction was the cause of the conjunctival hemor-
rhage; I did not then dream that it was, and told the
patient that if any local cause for this existed I be-
lieved it to be due to the failure to use presbyopia
glasses while eating meals, card-playing, etc. With
this end in view I ordered bifocal spectacles, for dis-
tance the cylinders as above, and for near a proper
spherical added. Then came downright rebellion; the
man was mad at the idea of wearing the "hideous
things." I said, then, that this wasmyprescription, and,
unless followed, I stood discharged. He went away
savage and disgusted, but did order the bifocals, wore
them part of one day, and more wrathful than ever,
ordered the optician to turn them into separate pairs
of eye-glasses. As I had washed my hands of the case,
I allowed the optician to do as the man desired, and
not seeing him again I supposed he had left me for
another and a less dogmatic adviser. I had quite for-
gotten about the matter, when in two months my
office-boy brought up a bill my secretary had sent the
man, with a check to pay it, saying the gentleman had
asked to have the receipt signed, would not come up,
etc. Luckily I remembered the name, and returned the
receipt by my own hand, impelled by a certain quiz-
zical curiosity. He was evidently in a very different
mood, said he did not want to trouble me, intended
writing, etc., but was glad now to tell me how happy
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he was with his eye-glasses. I have seen him several
times since and to shorten an overlong story I will say
that not only has there been no recurrence of the hem-
orrhages, except one very small one, since getting the
glasses, but a previous discomfort, uncomplained of,
and hardly recognized, is completely relieved, but
returns at once if the low cylinders are not worn; this
discomfort is now so decided that he has had made
heavy steel spectacles to wear in his bath, the sense of
pressure and irritation becoming so great even in a
time so short as that.
I shall not now attempt to explain the modus oper-andi of a low astigmatism producing so severe and

unwonted a result as these hemorrhages. That it did
produce them I have not the shadow of a doubt, and
the method is perhaps readily enough divined by allof you. There is only a single negative I wish to em-
phasize, and this is the reason I have gone into the
rather gossipy details of this case ; there is not the least
crevice through which may creep the suspicion of
hypnotism or autosuggestion. The man was mad at
me, and I was provoked at him; he refused to follow
orders; had no faith in the diagnosis or the doctor, and
as a last climax-clap, I was utterly mistaken in my
diagnosis! It was not the need of bifocals, or of pres-
byopic correction, that was the true etiologic factor,
but simply the low myopic reversed astigmatism. The
fact of this only came out through unfaith and indi-
rection, by wearing the forbidden eye-glasses.This has led me to entitle this report a case i.e., an
instance of disease of emmetropically-perfect eyes,
and so many lessons are suggested by it, lessons which
I myself have long needed, andwhich, perhaps, one ortwo of you may profit by, that I have been moved to
report the case, chiefly for the fun of the hœc fabuladocets. These shall be most briefly recaptulated:
1. The most important lesson that springs into view,

one which every day, and in every journal, and in
every other case-report, should be printed in double-
caps is this: Although a patient has been examined
by one or more good oculists, and glasses prescribed,
or reported as not needed, the fact has no significance
whatever. It does not prove that eye-strain does notexist, nor that it is not a source of any of the results
that eye-strain may produce. This seems extreme
and even revolutionistic, but it is literally true. In
this case the proof of the pudding is not in the eating.There are a hundred qualifications needed to the bald
statement that "glasses did not lessen the symptoms,"
or "the oculist reported the eye-examination was neg-
ative," or "eye-strain was ruled out by careful tests,'etc. I do not care a button for such assertions; they
are simply meaningless unless very many other consid-
erations go with them. Do not for an instant think I
make an exception of myself, or wish to cast any slur
upon the work of others; that would be simply silly.What I mean is, that in these infinitely delicate mat-
ters, in these calculations of infinitesimals, slight dif-
ferences, inobviable personal equations, etc., may
indeed occur and be the reason of failure; but beyondall this there are numberless questions: e. g., as to
correctness of make and accuracy of adjustment of
the glasses; as to methods of wear or non-use; as tohabits and peculiarities of eye-work ; as to length of
disease; as to suddenness of consequent refraction-
changes; as to the frequent impossibility of curing a
result by curing its cause; as to complicating causes;
as to intercurrent general diseases, etc. Not only
in the case reported but in hundreds more I have

learned that my own errors, mistakes and blunders,
as well as those of others, may show the fallacy of a
single judgment ; a multitude of provisos must be ex-
cluded and the subsequent history closely scanned in
order to prove or to disprove the lumpish dictum,
"glasses gave no relief." Facts are stupid and useless
things without an intellect to discriminate, marshal
and use them. It takes more than a lot of rocks to
make a lock or a breakwater.
2. A very slight uncorrected error of refraction may

be the cause of strange and serious reflexes and results,
and this is especially true if it be unsymmetrical as-
tigmatism, and still more surely if it is a low-degree
myopic astigmatism, in which there are no means of
escape by blunting into amblyopia, or by shunting
into heterophoria, and no possibility of ciliary-muscle
contraction overcoming the defect.
3. Low-grade myopic astigmatisms are hard to diag-

nose, and are in practice too commonly overlooked
and neglected, although theymust be as common rela-
tively as hyperopic varieties.
4. It is only by the mydriatic, combined with in-

finite patience, delicacy, and skill, that such astigma-
tisms are correctly diagnosed. Perfect visual acuity
is no disproof of coexisting ametropia.
5. The mydriatic is more necessary in presbyopia

than previously. All the text-books and teaching is
wrong in this. Precisely when the compensatory
mechanism is being narrowed by presbyopia, is then
the greatest need of accuracy in the correction of the
smallest degrees of anisometropia and astigmatism.
Then, also, the vital powers are failing and the cata-
ract-age is nearing, so that precision in refraction is
doubly and trebly imperative. Presbyopia is always
relative, never absolute, particularly if proper glasses
have not been worn during many previous years.
Without a mydriatic there is no accurate estimate of
errors of refraction, and between the ages of 40 and 55
the estimate should be painstaking to the uttermost
degree, especially if any suspicious reflexes exist.
6. Absolute emmetropia, "a mathematically perfeot

pair of eyes," does not, I believe, exist. A perfect
leaf has not been found, nor absolute symmetry in
any organic thing. The report of perfect emmetropia
is a confession of negligence and unskilfulness. I have
made such reports myself and can therefore speak
dogmatically. If such a diagnosis has been made
without a mydriatic the negligence deserves a much
harsher naming.
7. And even if there were such a mathematically per-

fect pair of eyes, I can easily imagine circumstances
in which the use of such eyes might be the cause of
morbid results. As othophoria is always a disease, so
emmetropia, in a seamstress or in almost any hard-
pushed eye-worker, in a neurasthenic, in a heterophoric,
or in a presbyope, may functionally be a disease and
require correction by glasses. Emmetropia is nature's
unrealized ideal for the animal, savage, and primitive
man. A low-degree simple myopia, alike in both eyes,
is the desideratum of the slave of civilization.
To focus this long-winded reading into a sentence,
I should say that when a possible or suspicious ocu-
lar reflex exists, painstaking mydriatic refraction and
correction are necessary both in presbyopia and in "a
mathematically perfect pair of eyes." And when this
has been admitted comes the rider that even after all
nas been done it can not, with utter certainty, be said
that the eye-strain was not, or is not, the ultimate
source of the morbid symptom.
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Since writing the above my friend, Dr. H. O. Reikof Baltimore, sends me the following note:
On Feb. 1, 1898, a lady, aged 30 years, consulted me because

of slight subconjunctival hemorrhages of both eyes, which, she
said, had recurred a number of times without any known cause.
She was otherwise in perfect health. She remembered that
during her high-school life she had been subject to somewhat
similar attacks, which came whenever she was doing an exces-
sive amount of reading and study. Lately she had been using
the microscope very constantly and had also been reading a
good deal. These were none of the usual asthenopic symptoms.
Vision was perfect, and there was no manifest hypermetropia.
The muscle-balance was also good. Examination under homa-
tropin showed the following error :

R. E.—C. 0.50 D ax 90°
L. E—C. 0.50 D ax 180°

The above glasses were prescribed, and since that time she
had no more trouble of the kind.
I find in my record-book the diagnosis "subconjunctival

ecchymosis due to refraction error."
It is noteworthy that the error causing the trouble

in both the case of Dr. Reik and my own, was a low
degree of myopic astigmatism at reversed axes.

DISCUSSION.

Dr. C. B. Wescott, Chicago—I am sorry we could not have
heard the last page of this paper. I have always been a firm
believer in the use of mydriatics after the age that they are
usually thought of by my brothers and fathers in the profes-
sion. Since my visit to Philadelphia, last year, I have been
using them in my older patients. I think the oldest was 6á,
and I must say the more I use them the more satisfactory I
find them. I quite agree with Dr. Gould, that it is fully
as important to correct the low degrees of errors of refrac-
tion after forty years as before, and I am doing it with great
delight.
Dr. J. E. Minney, Topeka—I want to emphasize one point

the doctor made. I was two years getting proper glasses when
my error was very small. Secondly, I believe the blood-ves-
sels of that man's eyes were not normal, and I would suspect
that there would probably be in the future some brain lesion,
and if it was a case of mine I should warn the patient to be
on guard.
Dr. G. C. Savage, Nashville—The question of why astigma-

tism should be more troublesome if vertical in one eye and
horizontal in the other, has not been fully set forth, so far as
I know. I believe the increased trouble experienced by pa-
tients of this kind is due to the fact that the visual axes, in
order to harmonize images, throw upon the recti muscles the
necessity for breaking their regular movements. We all know,
as set forth in a paper by Dr. Jackson, that the image is elon-
gated in the direction of the meridian of greatest curvature.
If elongated horizontally in one eye and vertically in the other,
the superior rectus of one eye rises to one point and that of
the other must go a little beyond it ; and, so in going from
side to side, for there must of necessity be fusion of images of
the part looked at. If one axis has to go so far and the other
farther, you can see there is at once a disturbance of harmony.
I believe that astigmatism against the rule in one eye and ac-

cording to the rule in the other, is of more importance to
patients on this account.
Dr. Harold Gifford, Omaha—While I started out as a skep-

tic concerning the correction of so small a degree as one quar-
ter dioptre, I want to report that I have obtained a good result
in one case, that of a homeopathic physician, by prescribing a
one eighth dioptra glass.

To Protect Animals from Flies.—According to the Journal
d'Hygiene, flies and insects will not molest an animal if it is
smeared lightly every morning with a salve made by boiling a

large handful of laurel leaves in a kilogram of lard. Follow the
direction of the hairs.

THE GALVANIC CURRENT FOR THE
TREATMENT OF PTERYGIUM.

Presented to the Section on Ophthalmology at the Forty-ninth Annual
Meeting of the American Medical Association,

held at Denver, Colo., June 7-10,1898.
BY HORACE M. STARKEY, M.D.

CHICAGO, ILL.

Since electricity has been used in almost every dis-
eased condition of the eye and its appendages, from
senile cataract to stricture of the nasal duct, a brief
enumeration only of these various uses would con-
sume all the time allowed. This will not be attempted,
but attention will be confined to the use of electricity
in one condition\p=m-\pterygium.
Six years ago at the Detroitmeeting of this Section,

the writer made a brief statement concerning the
treatment of pterygium with a weak galvanic current,
which he had been employing with apparently good
results for about two years, and requested members
of the Section to give the method a trial. While he
is not aware that that request has met with any
response, he has continued to employ the method
then outlined, and longer experience has convinced
him that it has decided value in suitable cases.
In September, 1889, the writer, who was at the time

much interested in the study of electricity, saw a

pterygium that it appeared to him at once would be
favorably influenced, if not entirely removed, by the
galvanic current. The pterygium was small, the apex
just commencing to encroach upon the cornea, and
was composed of a few large blood-vessels with a
minimum amount of connective tissue and thicken-
ing of the conjunctiva. The patient was seen but
for a few moments and promised to return in a few
days for further examination and treatment. He did
not, however, return for nearly a year, and in the
meantime no other case was seen in which the con-
ditions seemed favorable for the treatment.
June 2, 1890, however, the patient, S. J. F., age 36,

machinist, referred by Dr. Creighton, returned, and
the proposed treatment having been explained to him,
he consented to a trial of it, and the positive pole, a
platinum needle, carrying a current of three milliam-
peres was used in the method to be described. The
current was passed through the pterygium in three
lines for one minute at each place, with the inevitable
result that the lumen of the enlarged vessels was
closed. The patient was to have returned in a few
days for observation and further treatment, but noth-
ing was seen of him for nearly a year, when he was
met upon the street. In answer to inquiry as to why
he had not come back, he said that the eye had been
entirely cured by the one treatment, and that he had
not thought it necessary to return. An inspection
showed that the enlarged vessels had disappeared and
that there was but a very slight thickening of the
sub-mucous tissue remaining. The patient has been
seen from time to time as late as 1896 when, notwith-
standing several attacks of mild conjunctivitis, the
pterygium remained unchanged. For two years now
he has passed from observation. This case is given
somewhat in detail, and while it is the first case
treated in this way, it is the most brilliant in its
results.
Since this first case from two to four pterygia have

been treated in this manner each year in private prac-
tice, nineteen in all, and about the same number in
dispensary and hospital work. In every instance the
pterygium has been reduced in size, and in most
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